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ABSTRACT 

The beach and sand dunes are the first line or 
defense protecting the land from the sea* The effectiveness of the 
beach is caused by its sloping surface which dissipates the energy of 
Waves and by the flexibility of the slope which changes as the waves 
change* The process and rate of accretion and erosion are dependent 
on the size and frequency of waves, the format ion of sand bars, and 
the tidal cycle* Littoral drift occurs when waves approach the beach 
at an angle. This can affect the beach when a barrier is put across 
the littoral zone causing sand to collect on one side and erode on 
the other* Sand dunes protect the land by acting as a dike during 
exceptionally high tide and as a reserve supply of sand in times of 
severe erosion. Their effectiveness can be destroyed by pedestrians, 
vehicles , or housing construction, but these problems can be 
overcome* If the unique features of the beach are recognized, it can 
be enjoyed without interfering with its job of protecting the land, 
(DC) 
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Tne Beach — 
al Protection From the Sea 



The beach is a great place for an outing. A place 
to swim, sunbathe, surf, picnic, and fish. These are 
the things that most pa pie think of when they 
think of Hie beach. However, the beach and the 
dunes that buttress it are much more than just a 
place for recreation. It is the first line of defense 
which protects the land from the sea. With an 
understanding of how the beach performs its pro- 
tective role, man can-use and enjoy the beach with 
a minimum of interference with this protection. 
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HOW Tf IK HKAC M "WOK KH* 



For purposes of discuss ion. consider a beach on 
the east toast of Florida s- -ometime in the spring or 
early summer, The waves are of moderate size and 
not very close* together. EE^ach wave in its turn fol- 
lows the same sequence of events. Thf wave breaks 
and in so doing stirs up — he sand on the bottom. 
Part of this sand remain* t ^mporarily in suspension 
as the wave flows up tne beach lace, I\uw three 
things are happening to dissipate the energy of the 
wave, First, the water U f lowing up -\ slope and ev- 
erybody knows that water would rather flow down- 
hill than up=hill, so the wa ter slows down. Second, 

the sandy beach face, in rOw"URh and this also helps to 
slow down the wntar. T hud, some of the water 
from the wave souks into the sand. The effect of 
the slowing down and m aking in is that some of 
the grains of sand that wcz?nt into suspension when 
the wave broke an* left up '»n the beach face, Kaeh 
succeeding wave leaves a few more grains of sand 
and the beach builds up_ usually with the beach 
face becoming steeper in t ' he process. 

As tht* beach building: j'^^rocess continues, the dry 
sand area or herm bucorr— ies wider and the typical 
"summer beifh" develops 

In the fall the stormy v— vcathrr brings with it big- 
ger waves which are frequt = mtly close** together. The 
waves hit the beach in - rapid succession rind the 
beach is not able to soak up as much of the water 
of each wave. There is rntrzsre water left on the beach 
face: to w:L»h hack down softer each wave and each 
wave carries a little sand with it as it recedes The 
beach erodes. The -and , nnw-iv, >r, c^oe 
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Now, if wt- i[o hai'k to ill*' be^innin^; rj* I Kt'i'p 
Urn waves and \hv boaeh tin* >;uiii- hut. In l hi' w> aU i ;._- 
level change ( U',, ill o riband t'jiil of the tide* vvha*._ 
will happen? If wi! .-.turtai iUMh h (i ^- when the tH\ii"l. - 
si arts to erude.and "thelwr starts to huild, the wi\ivt=r 
Imvi*I will start to tin down, As far as tin- wavi> ;in 
concerned, the fulling water levH will make t In - 
sand bar seem to buildup faster than the hua-'lii— 
eroding. This is btK'iiusc tlu* important thinn is tin 

iL. k >l)i uf UiiU;i o°-ei lill'Uii". Till * * fon , Will", a uill 

iny tide we would oX"jii)ct h'.vi erosion, With a n sin|._.; 

we would expert inure erosion uf the heyd"^ 
sn >*.;«• tin- bar would siTiii to build at a slower rate 

If we *et the waves rhange an well as the tide , tie • • 
Mutation becomes mori 1 complex. If asturm sh'oiil* : 
extend ovrr one or mon 1 tlclal cycles the rise . -i 
fall of tin- water level adds adci it i< >iml complex iiWy- - 
However, the geiv'ttil idea remains the same. Th 
storm waves erode t.ln U'aeh, the sand forms a ba_ ^ 
( r > r several bars) whirh '."iiise th«« waves to hvvii- 
further from shore .iml thereby reduces the ra W { > *" 
erosion of the boai'h. 1 ins activity leads to what i 
failed a typical winter bfach profile: u n:irr> w-' r 
beach with a flatter slupi- and i*ne or mure fn;fi;; -" 
well -defined sand bars. 



nf water under the bridge tlecre.iMis neeauM.* you 
hiivr stopped the input, If you put the dam down= 
strain the amount of water increases because you 
have c ut off uu- output, The -uuu' !hin>, /an happen 
to the sand on the beach. 

If you put a barrier across tin- littoral zone, de- 
sand "will collect on the updrift side and the heath 
willorode on the downdrift side. Jetties and groins 
ui; two kind,, (if harriers that block the drift of 
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SAND MOVEMENT 
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Wave Crest 



UTTOKAI- DKIKT 

If tin; waves are coining straight to the b*Mu — "'i 
■(Kig. ID the movement of sand caused by the wavi s 
will be onshore-offshore, with very little san«= -".a 
moving parallel to the water's edge. However,^ f 
tin waves approach the be a eh at an angle ( Fie, I. > . 
the sand which is stirred up by the waves will ten- 
to move parallel to the water's edge. This un --i . 
movement parallel to the water's edge is enile- <J 
httoral drill. '* Li tt oral" mt-ans of , or pertaining to 
shore, especially of the sua. 

How does littoral drift affect accretion and ercr^ 
sion and the sand bars? If you stand in the m uidl, e 
of a long, fairly straight stretch of natural bt>ac h 
and look for the effects of littoral drift you wL 11 
nn t find much. This Is because for every grain O f 
sand that moves away, from you to the right, ar-~k- 
other grain moves toward you from the left. 'I o 
say it another way, the input of sand (from the lef «_) 
into your area of observation is equal to the output t 
of sand (to the right) from, your area of observa- 
tion. This means that the amount of sand in your 
area of observation remains constant but the grair— * s 
. of sand that rnalte up that amount are ehangin 
The situation is sl nilar to the amount of %at*er 
under, a bridge. If you know the width and length 
of the bridge and the depth of the water, you cesiji 
determine the amount of water under the hridgr*— 
if the river is flowing the amount of water unu^^fer 
the bridge will remain constant but a particul^ar 
drop of water in the river will be under the bridge 
for only a short tine, To go one step further, if 
you put a dam up-stream of the bridge, the amour=~it 



|.^,if { . \i Waves Approaching Beach 

Straight On 




Waves Approaching Beach At 
An Angle 



BAND DUNES 

' J s U nd dunes are the second line of defense which 
protects the land from the sea. This is done in two 
ways. First, the dune acts as a dike which prevents 
the exceptionally high tides of some storms from 
flooding the land. Second, the dunes are a reserve 
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ofsevere eruMon As was pointed out earlier, U i> 
important that the U-ach have an adequate supply 
of *und in Order (hut it may make* the adjust iiumit - 
necessary to dissipate thu energy of the wavc^ 
Since the dunes protect the land during unusual 
conditions such as extremely high water ur high 
waves, they are not called on ever; day to serve 
their protective role, In fact, if the bench is in 
good condition and the weather is fairly calm, sev- 
eral years may pass between uu- tunes wiien then- 
is a storm severe enough for the water to reach the 
dunes. For this reason, sonic people fail to r»'aHzt*, 
or they forget, that the sand dunwS are really a part 
of the beach and as such they are part of nature's 
way of protecting the land from the sea. 

Dunes are built by the wind which blows the 
sand into the vegetated area behind the beach. The 
vegetation traps the sand and iha dune builds up. 
Vegetation is important because not only does it 
trap new sand to build the dune, hut it also pre- 
vents the sand which is already in the dune from 
blowing away. 

There are two main problems, caused by man, 
which can partially or completely destroy the ef- 
fectiveness of the dunes as a part of the beach. 

The first problem Is the destruction of the visi- 
tation which holds the dune in place, Pedestrian 
traffic kills the vegetation in the foot paths and 



Figures I & 2* From Technical Report No. 4,*S7/orc 
Protection, Planning . id Design, U.S. A any Coastal 
Engineerina Research Center (formerly Seaeh K ro ■ 
si on Board), 



the dune line which can be rapidly eroded by storm 
waters and can result in the flooding of the area be- 
hind Mi*' rlun* ,! - Simple, inexpensive foot bridges 
over the dunes can [prevent these weak points. Dune 
buggies driven over Urn dunes also kill the vegeta- 
tion, which leads to wind erosion and generally 
lower the height of the dunes thereby reducing their 
protection. 

The see on d problem is eons' ruction too close to 
the. water. In some bsjacJi areas, the dunes have been 
flattened off for building sites or houses have been 
built on the seaward side of the dune, Sea walls 
have been hi'" seaward of the dunes to "protect 
the land" in fact the dune is much better 

protection nc wall. Where dunes are well de- 

veloped, it aially possible to^ build houses on 
stilus, behind the center line of the dune and enjoy 
the advantages of an ocean -front home without in- 
terfering with the natural functioning of the heath. 

It is the unuiue features of the beach which 
make it a desirable place to live or to play. If you 
recognize and work with these unique features* 
such as shifting hand and constantly changing water 
level and waves, rather than ignore or work against 
them, the beaches can he used and c jyed with- 
out iniencririg with t h-. it job of protec; g the land 
from the sea. 



■ First printed January 1975, At that time, the au^ 
thor, William M. Sensabaugh, was the Coastal Kngi- 
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